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m m m 

[0002] ms^^<DmB^mA:^m^s i^B^(Dmm^muif-i^=^—v^tix\,^^^i^y<^ 
[0003] i:h^yj>^(DBNAmmmm<Dmm7!)mmmr\^^<(Dmm^^(DmB^(D^tE7;)^ 

[0004] ^iiart{^:a^^^<Sr^A't-Sfi^^i!bT{*. ^m^^^^. •rti:t>hTy^y^4/\^:^ 
[0005] wive>o5^. ^4Ji^^^^^—^mmir^:^mt^ it^^^^A^^fiiibV 

[0006] ■^-(^ti^>i:^=c:^iy3>'m. ^<—y'-(i^/\^:ff>m^j:if(DmMmAm-x. m^<Dmw 
t^±^<. ^^x<mB^%:mAir:5fzib(DMmit^w<Dmi7()mmxih^. 
m^nmm\^xh!^mmm^mmii^^^mx:h^:^j:if<Dm^f>^h^o 
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[0007] *fc. m^(D:j^u^hvi:^u-i^3:ym-is m.B^tmmt^mm^'^fc.m^^^ 

o 

\z.m^^t'r^:^mt\.x^K^mm^m^^tix\^ m<ww:scwt4) » :L(D:^mi^ 
xmKmm-^fitLm\t.m^^fix\ ^J^cv \ 

##rp:ft:illtl:EMBO 'J^—T/V^ 1982^, 841— 845K 

rochem. Bioenerg. ) 1999^, ^AS^^ 3— 16M 
##fP:A:i^3:^-r^-\— . 2001<^. 1141 107-llOH 
##fF:SiCfife4:^W:^-fe>'1^— X r:^K /W:^^W^hi='^^;^ (Biosensors & B 
ioelectronics), 1994^, :^9^. 677— 684H 
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<m^m'^^wt3.fm^. mM(D^m\mm&w^^'^. m^nfcmmnmm(o 

[0012] i-/.C^5*> . f*. 

(1) =rA^^vxi:^^\^—i^B>mz.x})mm^mm^m?^ir^ijmx^-:>x^ 

(B) n^fifzmmimwm(D^m \mm^mm^^^ tM',^^xj^ 

(C) g|^UfcJ^Ji&(^:m^^-^/^;^^Sl;!)P-r§Xg ; 

(2) 3^l/^hn7KV'-v'3:xiSfe(nii9^i|eiia{;i:^mtr^A'rS:'^l5fe-t?fco-C. 
(a) ;*^;t^^'l4^®«®S^^li«i-^x@ ; 

(d) ^jHBJ}a{C«^x-?/Wy<.S:Sl;(Hl-r5X@; 

:^ly'&Lm:mnM^WiX^^mW. (2) fE«(D;fy?fe. 

(4) :^7^:^>'14^®m^iiS*!^:dS, nm^(om^\z, *C{^;^^:^>'tfe'^|gSSr 
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mmmx-^^mm (2) w^m.(^ijm. 
^^xti^'^'^:^>^^mwmmcvih^wiw^ (2) ie«o^&. 

Mia (3) *fc{* (4) fB«<D;^Jfe, 

(8) mmm^m^. ^wmmmx-^^mu o) ^fcf* (4) ie^cd^^, 
m^y:^^^y^mmx'h:bmm (5) mm(D:^m. 

:^9^^iyi!^miRX:h^mm (5) lE^co^fe. 

(12) *«(-T^:^>'l4'B'tgS^Wi-5^^-/Wb'a-^;6S, ^(1) : 
R'(CH ) -SH (1) 

2 n 

-T?^$tT^^:t-/Wk'^«^-^*>5MIE (3) ism<^^fe. 

(13) R';65;^7yV7K^i/7v^^ y^^^, J;t;«7J^^7^^>'^£;{)^e>^{i^L 
§^-e$>§Htfi5 (12) SE«(D;^rfe. 

(14) ^ ( 1) -e^^tvS^:^— /Wb-a-^ds, 1 l-?tj^^:i}:fh^>'r:hl^m. 8-^/v:^7 
^T*fcS HufS ( 1 2) IB^co;^ jfe. 
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(15) :fy=^yt>'^m^^i)^^ ^VTD/VT^-^^ ^J^yif^yWT^V. 
:^}):tJ\^^^>. i^^)r ?V^:=-l^ ^ DEAE— t/Vn— DEAE-7^=¥ 

p?.h7^4o j;t;«7Ky T^KT^:^x^^Ky-^-35^biS{msi*5>^^T-*>§Mia (3) . (4) * 

(16) 7!5«{c;i?7^;*-:xtt'g'|gS^#-rS^:^->'Wli'^i^;5^ ^(2) : 
R^(CH ) -SH (2) 

2 n 

(^f . R^J*:!?7^;^-^14'i'«iS^^b. nf1:l-40O^l^^^i-o ) 
-e^^tvs^:^-— /Wb-g-^^-efcSttflE (4) IE«<^^&. 

(17) R^dST5yS-e*>SttilE(16)^^(^j^^. 

(18) ^^y^SDNA, RNA. T>^-fe>'^^^. siRNA^fc{*-^tLb(^l§^^i5'i?' 
— T-fcSStflE (1) *fcf*(2) |Em<^^&. 

(19) i^^^S^jrvz-^iS^Mtr^i— Ki-SDNA*fc}*^0— gp-efe^gtlSE (1) *fcf* (2) 

(20) X@ (B) ^mai^«^(D^BT*^Jja5rJ^^i-S^^{;iJ;t)fT5MfB (1) IB 

(21) xm (c) <Sr. ^^fe^tm=lii^«<^^®-e^lia^Srit^-t-Sw^(cj;9fT5«tflE ( 
2)15^^;^^. 

(22) X@(C)^. ^J}a^i?M.-C«^^*;K{-^ii^b-cs^«1^^^{ts M«^^r^{- 

(23) xm (d) ^sr. um:'k\.xnmms^\z.w^\jxKnnm^m^. nnmwi \^ 

(24) ;i7^;r>^tt^B«^^^;6^ 5:^n/-?iS'-;/^t:^®^^t50^T'fc-5tfiBB(2) 
[0013] ^fc. 

(25) nmwm>um-^. ^\z.r^:t:y>i&.'^^m^m't^'f-^—M\:.-^m. 
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(26) if9^m&±i^'^mmL.tc^mM^<Dmmi^s ^(d : 

r\CU ) -SH (1) 

2 n 

[0014] :^mm{^xntt. mm^mw^^x.^ztfj:<^ mm^m^x<mmz.mAir^:it 
[0015] m iMmM^(Dmu^mA^mtcib(Dmmnw^mMm^ti:hmcm^^ 

[ia2]«^^-?/V';^(mm3SiS75V/cm. /^/W;^<ig 10msec, ^^/^y^IsI^ltHD^gl^P 

^E(B)-efe^o /W^— 200 jum 

[|ll3]jt^^^^A^^{c*ft-'5«m^S<©^m€r^i-#i^7:7-efe6o 

[ig4]^iia^#^i:«^5Si^(Dii#(D^i-aia-e*>5o 
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[Ell6]«^^-?/l-;^(m#3S-S250V/'cm. /^/l-;^*! 10msec. ^^/V;^lHl^l[eI)^^ 
[|g|22]M^jJ5at^^(pEGFP. pDsRedt>U<f*W#(Dm'^i|^)?r. #^?SrRB^LT 

HEK293j^J3aic#ALfc^^(D.S^^'?/V';5<^:fei^;6^^48NFr^m<^:^5femm^^-e 

[0016] |gii{c*5(t§fa-^cDic*{i^ojM«9-efeSo 
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c ms^ 

E ^^j^m^g(i^ti) 
F ^mmmm) 

(A) «a<^^ffi(C^^Srfe^^$-^5X@ ; 

(B) mhtifcmmi&nmm<Dmmi^ms^^mm^'^^ xa ; *3 jzu? 
(c) mmi.rcmmzim^<^i-^^ma-r^jM 

[0018] J^T.s^^lE€-xm^-ov^■rj(l^^5g'r5o 

XmiAl: 

[0019] (;?;^;r>"l4^ffimaS^<75S#) 
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[0020] tiiSB(al)<D;«;^:^^^tt^ffimaS^«. fc^;tf^. l)Wmm^(DmM{^. ^mz. 
[0021] tiJlE (a2) fci:;t(i . 1) 

/V';^7^7-rh. ;^>fk'5r>r^, m^t^^m. m^[:^^mti:t*(DmmmBMns ^sv^i^jk 

:^;^'7^/^. -^:7iy^#Bg, ^y:^>fkt'^/^. mm^t^^^^V'f^. ^yg^^f^/v. ^y 
if::r/vT/v=iw.^v^ xKyif^/wT-feiS'— /p, T^v/i^ms^. jKyTi^yn^hy/w, /Ky;^ 

:3ijK'¥vitJlg. ?t^^>mm. ;^^V'V-Ti^ync=:hyyv*m'g'#:. TiJ^ynr^hy/V^i? 
i^o^^^^^w^-^M-^^ls:, 7Ky:7al-^^;^-^1^-rK^ ^V^/l-:t^>'fJ:t^(D^m^mt 
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[0024] — «a^t-*3{tS r^^gj :x.ui^hu:^u^i^a:^mi::^i^^Wmiz.ti:V)o 
feff f^ti^o ^oj;5>fe^ig«^^b-C(i. ^:yz^^M.-:^:Xmitm(iTO:Jn o -SnO 

2 3 

3 2 3 

3 

[0025] ±|B rS;KJ ^ r^^j t7f)>h^j:^mmmm<Dtij-^l.\, ^mi^. :ff'7y^mm. zf'?:^^^^ 

[0026] ^<^>H-®(:i«@^t9:ttS(;if*. <k^(0:>5mc^r>X^^70it^<^ fc^x.(^±IB^ 
[0027] V *$l§lJ:T:=^;t->-ttWIBSi£r 



wo 2005/035755 



11 



PCT/JP2004/012004 



R'(CH ) -SH (1) 

2 n 

[0028] *fc> (1) <^f^t>!9{;i, TIE-^IS^ (lA) *fc«: (IB) : 

r'(CH ) -S-S-(CH ) -R' (1A) 

2 n 2 m 

R'(CH ) -S-(CH ) -R' (IB) 

2 n 2 m 

(iSS^tt^. R'*3j;t;?nf*HfflEi:l^-it*^^L. m{*l-40<DS^^^-r) 

[0029] ^*uv H\:,^m (1) *fc}i^<^i^:^/W7-f Kt>b<{i^/i-7>rHb'a'<^<^ Jrf^^^J^b-c 

[0030] *fc. «®Sm<?5^Btc:^5>^^J^^?f^^$-^^0{cffi V 
R^(CH ) -SH (2) 

2 n 

[0031] ^it—Mt^m (2) (^ftt>«9 fJ:. TIE— JIS^ (2A) *fc«: (2B) : 

R^(CH ) -S-S-(CH ) -R^ (2A) 

2 n 2 m 

R''(CH ) -S-(CH ) -R^ (2B) 

2 n 2 m 

(±IS^f , ie^XX^n\tmW.hW^—Mm^m\^. mf^l— 40(^lEl^Sr^i-) 
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it. fctx.it. ll-T^y-l-t7:^'r:itj>^:t—/vfj:if7!)mMi^hifhti^o 

[0032] mmmwL<Dmmi^m^iFm^m^^'±^(Dizm\^^^. ^mc:fy^:t>m'^mm^ 

R^(CH )p-Si(OR) (3) 

2 3 

(^•f . R^'itmrntm—M^^^U pttl— 40OS^, OR«T/V=i=ariXS^^i-) 

[0033] mMmm(DmmKm^^m^mf^^'^^iz^. ^mi:i\^fc7!)t^xnx.it^<. fct 
x.it. mmm^^^:t'-Mt^m (^i*fc{i2) mci-t^cD-yy^/vy^Yit'^m (^i 

[0034] ^it—Mt^mt\^X. ^mz.T::^-^^^\^'^mm^^'r^^-^-Mt'^^ (1) * 

[0035] ^^T-^ffl it. wmmm(Dmm\^i^i^-^fifc^ii^^m 
tnM.mm^ {fctx.it-(:tl^^^^) iz.ii<^xm^^^m<Dwmiz.m^ir^:h'^:^i^ 

'^/UT^y3^^/]^^^^V^y—hfj:t*).mmm-\i^^:^. :^V:t/l^^^>. 
t<Ot>if^])::^^u:y^^:yidXXf:^VTV/^T^>imi^\^\i\ 
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[0036] mt&:f3^:t:y^m^^<OW-i^^^mitt. 500—5, OOO, 000, ^!f*L<fi600— 1 

00, ooo-c*>5o fctx.it. Ji^y^^i^w^:/<^#^«. ■^<^5p^5>^4«200— 2 

5. 000dW*b<. ^•9^Plt500-10, 0003iW*bV^ t.fc^})T])/l-T^l^(Dm^ 
fi. ^<7)5pj^^T-a:«500— 150, 000, fOtyifl, 000—70, 000;5W*bV\ 

i:i. :fy^:^:y^m^^^^^mmmititx.it. vi^^mm^m^^TiOimmx^ 

m<Dmmt. m^^^^ti^J:^^-AK O. l%-10%-efcSO;6W*bV\ ^^iKUT. ^ 
[0038] — /Wb-^i^^b-C. ^mctf'f':t>i^'$;m^^^i-^'^:t—M\:^m ( 

o 

[0039] ^T::^:t>\^M^^i it. m^?i^o^ffi^^:?^^$^^fc^4>^M 

^m^fi^j^-^ itct^it^:t^^^^) izxoxmm^^m<Dmmi^f^^'r^T^:t^^ 
i^<DWi^^x$>tiit^<. tct^it. TKyTiJ^y/v-^. j^yj^^i^v;^ 

/V/In^^, TKy (2-T^^yyvT5K-2-p<^/^:7"^/■?>'>^7^7I^>'^)<DJ:9^cC'^^i^5>^^ 
[0040] ^:9'^M<0^ffi{cT-:^^14i^5>^^^®^*$-1irS{j:«:, ^^r9-^l^<Z)^®{j:T- 

mm%:mijau ^m.x^mi-^^tizxmmi^mmx^^o 

[0041] ov^-e. ®^*b^T::^:^-i^t*ii5^^<^^ffi{c. ^^:t:y^M^^^mm^'^^^t 
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[0043] (;?7^:^>''i4^ffimaS^--(^^^<7)ffii^) 

oXhX<. *fcDNA-Ct>RNA-etj;V\ DNAO^-g-, 7"^;^5KDNA. cDNA, y 
/^5/^DNAfeSV^^*-^^DNAT'fcoTt.J:V\ T^^^JlCf^i, DNAf|#^*fci*R 

[0044] mmi izLi-i. ^mm^<Dmmh^\/^^^m^^^(o:h^^mf^i^%:mir:5i^:y^<i^ 

NA5)-^^Oif>;5C<^t— laJlC;flM6<)>fcDNA5>^^*^(iRNA^^^-Cfet),J|ffl^ 

„ ^fflflSf^-^^OmRNA^Sf^bJ'cCVNOT'. T>^±>::^mmi^^mRNA(DmWi 
^^^i-^o r^^J{j:{*, $b{Csi^^NA(RNA^#^^^■rMV^z::$:^RNA)^'^ 
-^i-So ^^{-. r^^jfc:}*, T>^-fe:^;^;^^siRNA>^jJif(7>^^^iJ'^— Sr-a-^ 

[0045] ^^;^5i5r:/x^°^g^3w_).*l^-CV^§::/^p<.^KDNA-efc^m'a•. ^il&rt{;i#A$tvfc 
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[0046] ^;^^J<7)i^^X^i#^^:^JRg$^^/<^V^;6S, —m^. lObp— 200kbp, $f*b<{i. 15 
bp— lOOkbp-efeSo 

[0047] :iu^:t>iimmmmm^(ommimm^mm. m^^-^stc}*, ;57^;ti^tt^® 
[0048] :f3^:t>^mmnmm^<Dmmi^. mm^xxj^:^'f-:t:^i^m^^^. mm 

[0049] Xg.(B) : 

nm\z.\^. m^mm{tLbx.\^. mm. mmm. ^mm. i^mm. m^m. m±m 
. ^^m. ^mm. ^mm. mnm. mmm. ^mm. ^^^7 s . ^^wsi 
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^i^^mmmmm. nhmm^mpni^ms^. thjkwt^^^aiia. i^hi^Wim^mmm 
[0050] mm^wmMm^(Dmmi^mm^mm^'^^:^mit. m^um^n-r. f't:k.it 

[0051] TM(C) : 

%:-:^(Dmmmimmt\^'^) tu ms^^ift-LrxmwmkMm\^x]RMwmm2 
[0052] m%^</^^:^^mmxm^^^^m^Ki^. mm^i^wvfcmimm^mmi-) ti. 
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f*25— 300V/cm-efe«9. ^^^Vw;^<D;S${*l— 99msec, ^*U<}*1— 50mse 

[0054] m^v>^^miiir:s>mmn. mmm^ti-r. m^mi^-^^o irf£i:>%. mm 

- (B) ;5S^J»$tvTV >;5„ (G) (^_t{J:{*t&^M«a (E) ir^RrJc 

m^nrnhfii^^nm (f) ;5si2fte>n-cv ^5o ^^^i^wa (e) h^nm (f) }^«^ 

m^lc^j^^tbTV^^So «^/^V^^(D:fe^^^i, ik»mm^S(E)^^<§i(-)i:U ^« 
a(F) ^^fii (+) ^L. a^u^j^hnjHv— (A) tc:i9m^Vv;^^|il^$-fr:5;ii:tj: 
JNBJ9&(C) 4'(-=^^(DNA)d5^A$tl.5o 
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[0057] J^T. :*:^0^^^iS^J(Cj;«9$b{c|ft0^-r^;eiS^ :*:^BJoSW6^^IS{i^nb(0|l 

llife^d 1 

[0059] m^. ±m-cnhfhti:iij^:t>itmm'^mmm^<DmmK. ::^^/—;vxwm\. 

fci/y=3— 3x1. 3cm\ ^^^:2mIn)?^jE^U IS^bfCo ^ 
)(;50. 05nig/mLy>'^J^W^S^:^7K(pH7. 4) ;Sr. ->y3— i^:^^— iM^(D;^7 

[0060] fchll&iS'Pf Hi* Jfej^ffllia (HEK293 : (M) ^=^—^>-^-(=^>:^9imi:^^m) ^ifiL^ 
■^Wi^^&C^ifim^^r^/hiK^^^ft&CMElWDCGibco Life Technology). 10% 

•fr. ^(^^®?g^DNAjait^«@^(^^ffi±(c?gTbfCo vitu<l:37'C*3J:U?5 
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[0061] m^. DNAi^w^mm^^mm (-) ^ m:^^mm ( + ) t\.xmm&^</i-^m± 

|gg(Electrosquareporator T820. BTX^tiM) tC^J^L. «^3iS75V/cm. 

mmm±m±m7k^hh^^\^iib37'x:},z.^m^x$><>tcskm^mmmx^m:\^. 37 

2 

^mm^:h^i^hum.m^mA^^^^s^Wi^ti<o(DEGFPm^ms^ikt\^xw 

^if^:Ltfj:<EGFP^^m^x^<o. ^(DF^GFPm^ms^^. -rt^ih-hMB^^K 
^^«8o%-^feofco :L<D^m^ :^mm(Dmm7i^^mm^mB^mAx-^^:^m 

mmm2 

[0064] MMmitmrni^. uNAm.n^wm^m.±:iaiBK293ms^^mmu ^^^-it 
mm^mt^^. mm^mA^mizM'r^mmmm(D^m^-^^^xmmi^fco f£ 
mmmhx^. a^^^^A^^^^ m^^-«/w;^H]*pd^e>48NFP^mcDEGFP^^ 
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[^1] 

(.%) = X 1 0 0 

[0065] msisi^-rx^ i^. nffi^^p^j^tv ^m^xi'i^<mm'f'mA7!)m^h^j:7!}>^fco - 

ite^SA^^ (%) = X 1 0 0 

mm ±izmm VT \^^rz^ms&^ 

[0066] mM^m75VycmXl^B^mA^^ttm>m<. 200Vycm&i±iZti:^tm:K 

[0067] mMmitmm(D:fjmxDNAm.w^nm&^(D±{zHEK293ms^^muu ^ 

yji^lx>'x|'5:/(PEI800. PEI25000. PEI750000i:^^. v^T tttiT/v-Kys/^ 
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0. PAA70000^^^. \^Ttihrjwv-y'^^)%:mmuto 
[0069] #;{7^;^-^^® {c*3ttSjtfeT-^A^^^^-?/v;^^ lJ:jgg|bfcDNA»(Og|^^ 

[0070] mmmitmm<7):)7m-vr>NA^W'^mmmm±iz:HEK293mm^mmu mm 
^^•To ^(Dmmi>^h. msmw)^hi2^ 24. 48. 72mm^(D^^-rti<r>m^hn^^ 



wo 2005/035755 22 PCT/JP2004/012004 

mmm5 

[0072] mi^mmx-<Dmm) 

mitmm(D:}^mx-EGFP^fcl'i^^W:^i^>y<^M (DsRed) ^3-Ki-S:/^;^5 
d) t:=i— K-r§:/7:^^KDNA (pEGFP*3 J;T^pDsRed. ^u^^yi^^^ttM) 

iir. ^(Dmm^xmm^i^nmmm^s 0 mmm\^. m^^w;^(i25v/cm. 10 
msec. y</v:^mmm)^M^uto n^^<^i^:^Mm^h48mmm^m^y^^B^(D 

[0073] i^Wd 

mili^n^^</l-:^'^^7!)^h48mm^<Diim^mUM^iiE. phase contrast) 

^xxj^'^^mmmm^. egfp. DsRed) st^-To :feia(^^i»^^;6^e>M.5is 

®m^^d^e>. pEGFP:}SJ:TJ?pDsRed<7)M3t^^^;65^iiat^^A$tt. ^tlh(Dm 
Kb-CV>:5^3fei5'>'^-?^EGFP*5j;tJ?DsRed<^|g^Lfc#T-:d5|ft^-t?# 

[0074] »e^^^A^^{*20%-T?fc«9. StflEHEK293^|}ai:l^#(3:jtfe^^^A^m^-r 

(pEGFP/pDsRed) ^^ALfci^^-?). m^^m^^^^mo— 20% t^mm 

[0075] (JttSS^Jl) 
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— h$tbfc:24!^3L/l'^W— hlC^SL. U^y^^^^:^ (Lipofectamine) 2000 (-f:^ 
>2000i^2nl^^mVtc^ ysK^aiiJ'^/H^^aOOO^DNAf^SO/i l(750pti-MEM(tl 

mwim-v^muto ±j^(dxoiz. a^g^^^x^^f* io-2o%i?feo/co 

[0076] {lt^m2) 

bfco ^<Dmmm2oo n u;i>^^;^^kdna(pegfp) i5 h ^^-m^m-^xjt^ ^<^m 

mm^&625V/cm(mMm^M:4mm).yV\^::^mi0msec. ^'?/W>^IlI^ltHlO 
^m<Sr^^®1^^-e?ffe^b:fc„ it^^=-^A^^{*l0-20%-efco 

[0077] mmmitmmKvxmmvfc:itj'^:^>^mm^mmmm(Dmmi^. mt^^mm 

^(pEGFP*:rcH:pDsRed)Sr> ^tl^timM±(DmM5mm(DmH^m'Ml^X ^ m 

HEK293mm^mm. ^^^^^^ mm24mmm^0mmmm^m^\^tim. m% 

^■?/V;^(75V/cm, 10msec, /^/V':^IhI^1 0) ^A#bfCo 

[0078] mi2Km,n.^</i^:^^i^i>^h48mm^^<DiiLii^mmmm (&) ^xxj^^^mum^ ( 
:^)^^'ro &mi^. mm^mmi. 5x1. 5cTn)^mmir^tiib\zi&mmmm^ 

frofco jNBI}a;5S^^®{C;^-lC^^LTV>§^^^5t?;6^^o *fc;&ig}*. pEGFP 



wo 2005/035755 24 PCT/JP2004/012004 

mmmi 

(m;ti sow. 5Pa) ^^iaT'55)-F^tT5^i:T*iTO^ffi<Srm#^bbfco 
[0080] ^p^^^t- J^800©2K!;:3^^1^ (WT. PEISOOi:^;^, TJVV])-y^%. 

^®(C.3ii5'y— /V-C^0bfc>-y3w-:x^^— 1^(F^B^:l. 3X1. 3cm\ 
EGFP-CU i^ti>-7"^:y:^ttM)<^0. 05mg/'mLy^^M#^S:^l&7K(pH7. 4)>Sr 

[0081] i^T. **£!f3a<DiTom«i^s:a^»^b. TmhmA<D^mmm:mMmt 

\jXmJ'^o irf£t>ib. PEI800-DNA-PEI800<^^ffi-e{*. mmWci'tSt^L'fCo 

mil 



wo 2005/035755 25 PCT/JP2004/012004 



TO nS SX 




IM 


u 


P 


1 n 


S n 


o 


A Q 


n 
u 


/ U . O 


U 


17. 9 


2 . 7 


1 


1 Q "7 






0 


13. 5 


2 , 1 


2 


3 5. 4 






O . O 




1 . 1 


3 


4 3. 3 


18.2 


3 0. 1 


3 . 2 


4 . 5 


0 . 7 7 


4 


4 8. 3 


16.8 


2 7. 8 


4 . 7 


1 . 9 


0 . 4 5 


5 


5 2. 2 


2 2. 3 


2 0. 9 


3 . 7 


0 . 7 5 


0 . 19 


6 


4 8. 3 


2 0.7 


2 6. 7 


3 . 8 


0 . 4 9 


0 . 0 6 


7 


5 5.8 


2 2 


18.7 


3 . 5 


0 . 0 1 


0 



[0082] ±mmif)^h^^^^xoK. PEi8oo(Dmm\cX'oxmmm^ti. dnaob^^jc 

[0083] mi3{z.npm8ootwA^^m^m.^mm^'^ftrTomM^mm(DATR-iR 

mi^m^-r^hcDxh^o mi3t^ht>7!)^^xoi^^ mmm^mM-r^t. ^tih<Dm 

[0084] m^. PKi8ootr>NA^^KKm.m^'\ttitt(DiTommM^Mm(D7KmMMm 

8oo(Dt^(D7i<.mf^-Mttm45mx:h^. ^mmt)^uNA<Dt^iim32m.x:h^fco m 
i5f)^hm>^x^i^^ s^®<D«ismc-c, mmmm^ti^trio PEIS 
ootr>NA(D^sMmmmTommmumm\^n^^^nx\ ^^^t^^-r, peiso 

0<SrlgK«$-frfc^®-e}i, ^(D^:^;iS;e<^^«^>PEI800^B^M:-<T#;V>:it 



wo 2005/035755 26 PCT/JP2004/012004 

[0085] mMm7Km'^Xi^m\^fcDNAmmTOmMm^±X-mS^^(D:x~U^hT^:^l^-- 

f^mx^'$^m)^ikm^^mmimmmm:M^b!i^-'mmm(MEM)(Gihco ufe t 

echnology) , 10%^xy^!^ik^. lOOunit/ml^^v^y^-, O. lmg/ml^M^:7"h 

2 

M-^m7i^^mtcut^.)\'miz.^m!m^mmi^fc:ffy:^mm^f^2mmt\^xi^^^ 
[0086] m^. DisfAmnmmmMmm^mm (-) . mjs^mm ( + ) tvxMmj^^vy^y^^ 

(Electrosquareporator T820, BTX^fc^) \Z.mW.\^. MM^M250Vyc 

7x:idxu5%cojDmmn,rxmmmm^nofco 

:^m^s ^^mMmrxm^^^^>^<^M (egfp) {c^H-r?»i^fe^5fe^isi- 

[0088] 16{CaiWi5'hn7Kl/— i/3>-;a^^>48^rfl#(DHEK293rHBiJao^ffi^®m^^ ( 

m^^KGFP^mm^x\^tio ^^cD^tit. ^mm<D^mm^m^i&^^mAx^ 
mxm^\^^mmhtitc(m^tLrX:ff7::^^m^^tim'^)o 



wo 2005/035755 



27 



PCT/JP2004/012004 



[0089] mmmstmmi^. r>NA^mmmmmmm (.mmms. s# : pet) ±{chek29 

/W;^i|iglOmsec. ^^/W^HI^lIiD^b. it^T-^A^^f*. n.n.^<^v:7.^\1iWf)^hAS 

a8ja^#¥ (%) = — — X 1 0 0 

[^4] 

ae^^^A^^ (%) = X 1 0 0 

[0091] «#3iS^;!jp-rSri:T% jt^i^^A^^{*iiLa6<J{;i-h#bfCo SOOV/^cmi^A 
_h{J:jfe5i!^A^^}*>^7h-{-ML. jS^80%oa^^^A^^;&s#e>tvfCo 



wo 2005/035755 



28 



PCT/JP2004/012004 



mmm lo 

[0092] mmm8tmm(o:^mx'r>NAm.mTommm^ (mmwcs^ mt pet) <D_b{cH 

/l^^^ilii 10msec, /WJ^IhI^IIhI) LT^l^iJ'hn/Jfix— >3:x%^f ofco ^(7)^, PEI8 

[0093] mmz.i^m^mA^mmmm(Dm^^^'r^ ^(Dm-^^ht^^^^xoK. mmm 
A(D^wmitmMi.ito 

[0094] li^^-^/V'y^ («#3fi^200-300V/'cm. ^■?/V;^(iilOmsec. ^ W;^!!!^! 

-y^n-:/^tSi)-eS0^i-53i^{j:j;t), ^Bd^bieillb/cDNA*<^|?«bfCo 12120 

mmik<7>mM\zxv). y</i^><^mm<DUNAmmMnmMvfto mn^</^^<Dm\\ 
izx'o. i§.n^tifcmA(Dmio-3o%7!)mmi^fco ^(Dm:d^hmh:d^^j:xoi^. mm 
^mA^^tDNAMmm(Dmiat.iE(D^mi!)mibhtifco ^(Dm^i^. ^^mk 



11 

[0095] mi^ms^x(Dmm) 

mat mm(D:)fmxEGFPtm^^yt^^^^<^'M: (DsRed) ^-^n^ti^— K-rs2S 



wo 2005/035755 



29 



PCT/JP2004/012004 



:yy<^^ (DsRed) K-rS^7;^^KDNA(pEGFP*3j;TJ?pDsRed, ^xx^yTy 
^Wm^^Wm^^"^ 0 rfl^^b. m^^^/V:^(200V/cm, lOmsec, 

[0096] (i^m) 

021{c:«^^W;^Al^j6^^)48NF^^<^<4+iM0l^^^(:fes phase contrast) *5 
<tT^^3fem^^^(^^ EGFP, DsRed) ^^i-o 

m^^Ji^b. pEGFP*3±U?pDsRed(7)Mjl'e^^/6SJNeJiat;i^A$tL. ^tbe>Ojl^ 

J;«5 . ;*:^ife«»^-T-#A<^)i5'-i'5ViJ^^'^lc{e:^^i-5c:^i}dSRrtg-e*>5:i^ 

•mm 12 

[0097] (ITO«^3iS^^®--<D;^^(OTW>fbi:^l^^ho>!Hl^— ^/aV-) 

ITO«^S^(^:;^^;^)(^^®^^^:/^X-v:fen;S|ic:j;«9m?f-^kbfc„ ^{^. I 

[0098] ^MU/c^^iJ'— ^-'fblTOm^^S^ {YYOtmmjk.%ydf^^yV : E=Slmm. 10X1 
0;^)<75ITO;^7j<5/h^De{C. PEI800i:>^7;=^^KDNA(pEGFP. pDsRed. t>b<ti 



wo 2005/035755 



30 



PCT/JP2004/012004 



(200V/cm. 10msec. ^VW>«>I11#:11h]) ?rAWbfCo 

[0099] m22izLm^y</\-^i^m>io48mm^^(Dm^m^mu^^'r,mm^mmi. ? 
[0100] :^mm (cd^d^s^^#Afe{*. mm^mtr^^-r. ^mx<mB'f'mA^^'^mx 

irh<DX^^o 



wo 2005/035755 31 PCT/JP2004/012004 

(c) mm\Jtmmz.'mM.^vv:x.^^iim-h:Lu ; 

(c) (b) xnhfitdmmw^wmmL(Dm:m\mm:mm-^^^-xM 43 j;t^ 

(d) mmmiz.m^^</^:^^mi\ir^Jiu ; 

mx'h^m^(D$simm2y^mm(D:^mo 

•^xfj:^:^^:t>^mmmMmm.xh^m>k<D^mm2mmm<D:fymo 
[6] (b) Sr. :^'f-:t:y^mmmmm^(Dmm^m.mmm^mtcnmm^'^^i)\ 
h^^^i'immmi^mm^xxf:^^:t:^^n^^^. mm. :^'^:^>\^m^^. mm 



wo 2005/035755 



32 



PCT/JP2004/012004 



[8] nmm^^K ^mMmm.x-h^m^<D^mm3m^tn-im4mmm.(D:^mo 
[12] ^mz.T^:ti^'&.'nmm^^^^'f-:^—M\:,^m-ii^. ^ (D : 

R'(CH ) -SH (1) 

2 n 

[13] lt}i!i^-^;v:^^i//v^, :^;v:^i^m.^^XX^^^^^^^^f)^hm\f.Mm 

[15] :«7^:^>"i4ie5^^ds, 3!Ky:t^i/W^:/. jj^yry/wT^v. jKyif:=^/vT5:/. jKyif 

jKy:^-7V^f^>'. jKyT/V^:=^::^, ^hi^-:/. DEAE— feywn— DEAE-v^=3f j^h^ 
:/*3j:tJ'7f?yT5:KT5:/7^i^Ky-^~d^b3lfinS]i5^^-Cfcsm^o^fflm3^. 

[16] Mmz:fy^:^iyi^-^mm^m-r^^:t—Mt^mK ^(2) : 

R^(CH ) -SH (2) 

2 n 

[17] K't^T^ymx-h^m^<Di^mmi6mte.m.(D:^mo 



wo 2005/035755 



33 



PCT/JP2004/012004 



JM (B) mmi^wmm(Dmmxmm^mm'r^^ti'ix^mm^(Dmmmi 
x@(d)^. mm^iffL.xmmmi^KMmvxRMmm^miir. mmmmi^mu 

r'(CH ) -SH (1) 

2 n 

x^^f\;^^^—M\^-^m<ry'^^=i-mtm^^f\rt:^'o.^'^^=i'm^^ 




[|g|2] 




mm^i^ (v/cm) 



3/11 

WO 2005/035755 PCT/JP2004/012004 

[05] 

100 I 1 




PB PEI PEI PAA PAA 

800 25000 750000 15000 70000 



DNAmita® 

me'] 

0.8 I 




PEI PEI PEI PAA PAA 

800 25000 750000 15000 70000 



4/11 



PCT/JP2004/012004 




PEI PEI PEI PAA PAA 

800 25000 750000 15000 70000 




• PB 800 
■ PB 25000 
APB 750000 
OPAA 15000 
a PAA 70000 



20 40 60 80 

DNAilMM (ng/cm2) 



5/11 

WO 2005/035755 PCT/JP2004/012004 



[09] 




24 h 48h 72 h 

mmt^mmm mm) 

[010] 

100 I 




12 24 48 72 120 168 



6/11 



WO 2005/035755 
[011] 



PCT/JP2004/012004 





(A) 



(B) 




5 mm 



7/11 



WO 2005/035755 

[iai3] 



0.005 



1600 1400 1200 1000 

{cm-') 



0.14 



£ 



IS 

I 



0-12 
0.1 
0.08 
0.06 
0.04 
0.02 
0 



• 1230 cm-1 
O 1070 cm-1 



PCT/JP2004/012004 




1 : 1230cm-i<9QllR 

2 : 1065cm-*0[>Q&lR 



800 



6 7 



wo 2005/035755 



8/11 



PCT/JP2004/012004 



[iai5] 

60 




10 ' ' ' ' ' ' ' ^ 

01234567 

[016] 




200 jam 



wo 2005/035755 



9/11 



PCT/JP2004/012004 



100 <? 



ff 80 
iH 

m 60 

m 

S 40 



m 



AJ 



If 



0 



0 

[018] 
100 

80 

60 

40 

20 



0 



§ 5 



{ 

I 



100 200 300 

mm^m (V/cm) 



400 



{ 



wo 2005/035755 



10/11 



PCT/JP2004/012004 



[019] 



CM 

E 



< 



0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 
0 



[I1I20] 
100 I 



80 



60 



fi* 40 

m 

20 



0 



0 



{ 



3 4 5 
»»» 



o «il»3(250 V/cm) 
•«Jifac5(250V/cm) 

ommm (250 v/cm) 

■ fllJl^a (200 v/cm) 
^18:5(200 V/cm) 
*aJllS7(200V/cm) 



50 100 150 

jS^DNAI: (ng/cm2) 



11/11 



wo 2005/035755 PCT/JP2004/012004 



[021] 

Phase contrast EGFP DsRed 




200// m 

[1322] 



'4 ^ ^^:v? .sj: ,15, .iv v 

i^--*§> 

■y r.- >.> # 



1 nun 



INTERNATIONAL SEARCH REPORT 



A CLASSIFICATION OF SUBJECT MATTER 

Int.Cl^ C12N15/09, C12M1/00, C25B11/04//C12N5/10 



Accozding to International Patent Classification (IPC) or to both national classification and IPC 



International ^iplication No. 

PCT/JP2 004/0120 04 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int.Cl' C12N15/00-15/90, C12N1/00-9/99, C12Ql/00-70^ G01N33/00--98, 
C25B11/00-20 



Documentation searched othor than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the intemadonai seardi (name of data base and» whete practicable, search terms used) 
WPI (STN) BIOSIS (STN) , MEDLINE (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Categoiy* 



Citation of document, with indication, where appropriate, of the relevant passages 



Rislevant to claim No. 



David M. Sabatini et al., "Cell-biological 
applications of trans fected-cell micro 
arrays.". Trends in Cell Biology, Vol. 
12, Issue 10^ (2002), pages 485 to 488 

Sabatini DM et al.,- "Microarrays of cells 
expressing defined cDNAs.", Nature, Vol.411, 
No. 6833, (2001), pages 107 to 110 

EP 594282 A2 (DIRECTOR GENERAL OF FRUIT 
TE^E RESEARCH STATION OF JAPAN, MINISTRY 
OF AGRICULTURE, FORESTRY AND FISHERIES) , 
22 February, 1994 (22.02.94), 
& JP 0-6-046830 A 



1-26 



' 1-26 



1-26 



Further documents are listed in the continuation of Box C. I I See patent family annex. 



<«p** 



special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particularrelevance 

earlier application or patent but published on or after the inteniational 

filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing dale but later than 
the priority date claimed 



T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed mvention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y** document of particular relevance; the clainied invention cannot be 
considered to involve an inventive step when the document Is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

**&" document member of the same patent family 



Date of the actual completion of the international search 
28 September, 2004 (28.09.04) 



Date of mailing of the intemationai search report 

12 October, 2004 (12.10.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPOKT 



International application No. 

PCT/JP2004/012004 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate; of the relevant passages 



JP 11-103858 A (TR Tekku Kabushiki Kaisha) / 
20 April, 1999 (20.04.99), 
(Family: none) 

JP 2003-075402 A (Fuji Film Kabushiki Kaisha) , 
12 March, 2003 (12. 03.03), 
& US 2003/0152958 Al 

Hiroo IWATA et al., "Micropatterned, self- 
assembled monolayers for fabrication of 
transfected cell microarrays", Biochimica 
et Biophysica Acta, Vol .1672, Issue 3, (11 
June, 2004. (11.06.04)), pages 138 to 147 



Relevant to claim No. 



1-26 



1-26 



1-26 



Form PCT/lSA/210 (continuation of second sheet) (Januaiy 2004) 



B^lilHS^ PCT/J P20 0 4/0 1 20 0 4 



A. mm<om-t?>^w<o^m. (m^^m^m ( i p-o ) 

Int.Cl ^ C12N 15/09, C12M 1/00, C25B 11/04 // C12N 5/10 



B. ^3i^£r=fTofcj»g 



m^fr-^tzMA-m^n (H^1#fMJ-m (IPC) ) 
int-Cl ' C12N 15/00 ~ 15/90, C12N 1/00 
C25B 11/00 —20 



9/99, C12Ql/00~70, GO IN 33/00 98, 



WPI(STN), BIOSIS(STN), MEDLINE(STN) 



5l^:JCfiR:<^ 



David M.Sabatini, et al., "Cell-biological applications 

of transfected-cell microarrays." 

Trends in Cell Biology, VoL 12, Issue 10, (2002), 

p.485-488 

Sabatini DM, et al., "Microarrays of cells expressing 
defined cDNAs." 

Nature, Vol.411, No.6833, (2001), p.107-110 



1-26 



1-2 6 



Taj !t$(c:HlcoDS>5S:fflt"er±*<. -m^mS7i(.mi:jrii- 



r& J \^—y<T >h7T^v —xnk 



2 8. 09. 2004 



^1:?. 10/2004 



B*H4#l^/r (I SA/J P) 
0 0-8 9 1 5. 

MMm^f^ m m-mam^T i 4 # 3 



4B 



8 9 3 1 



^ 03-3581-1101 rtiH 3 4 4 8 



«APCT/I SA/2 1 0 (!K2-?>-i?) (2004*^1^) 





H^WS#^ PCT/JP2004/0 1 2004 










A 
A 
A 

PA 


EP 594282 A2 ( m^7^MmitW.mM^) 
1994.02.22 & JP 06-046830 A 

JP 11-103858 A ( 7"— >^5^ y^*5^^^fc ) 
1999.04.20 (:7 r ^ y —^J: U) 

JP 2003-075402 A ( W±:7>f7VA^^^^ ) 
2003.03.12 & US 2003/0152958 Al 

Hiroo Iwata, et al.,"Micropatteraed, self-assembled 
monolayers for fabrication of transfected cell 
microarrays " 

Biochimica et Biophysica Acta Vol.1672, Issue 3, 
(11 June 2004), p.138-147 


1-26 
1-26 
1-2 6 

1-26 . 



«*PCT/I SA/2 1 0 m2^-'J<r>^^) (2004¥l-B) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

/□TMage cut off at top, bottom or sides 

EfFADf^TEXT OR DRAWING 

yTfiLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

13 LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



